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Abstract: In this study, facial expression changes were photographed and analyzed to develop a non-contact

deception detection technique to solve the shortcomings of the existing contact deception detection. A simulated

crime experiment was conducted to obtain video data for deception detection, and the data was collected using

a POT (Peak of Tension Test). In order to analyze facial expression when lying, face landmarks were extracted
from the face by using a model with four layers of stacked hourglass networks, a kind of CNN (Convolutional
Neural Network). The deception detection was performed using stacked 66 face landmarks extracted in the
frames from video in chronological order by the LSTM (Long Short Term Memory) model for truth/deception
video classification, and the result using test set was 85.19%. LSTM activity analysis was performed to analyze

the results of the model on which training was completed. Using the developed method, the possibility of

deception detection using changes in facial expressions was confirmed, and important time for non-contact

deception detection were identified.
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Fig. 1. 68 Face landmarks (Left) and face landmarks from stacked hourglass network applied to our data (Right).
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Fig. 2. Schematic diagram of the entire study method.
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Fig. 3. LSTM cell activation results of truth data (Top) and deception data (Bottom). Frames per second (FPS) of video is 30.
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Fig. 4. Histogram of LSTM cell activation frequency
distribution table according to video timeline. Frames per
second (FPS) of video is 30.
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Table 1. Frequency distribution table of the time when
LSTM cell is activated for deception detection with test data

Frequency of

Timeline of videos LSTM cell

activation
1~0.5 second before answer 0
0.5 second before answer~answer 3
During answer (0.5 second) 7
Answer end~0.5 second after answer 16
0.5~1 second after answer 8
1~1.5 second after answer 19
1.5~2 second after answer 9
2~2.5 second after answer 4
2.5~3 second after answer 7
3~3.5 second after answer 8
3.5~4 second after answer 9

Abbreviation; LSTM, Long short term memory.
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